Mechanisms of oxidative damage of low density lipoprotein in human atherosclerosis.
Oxidatively damaged LDL may play a critical role in the pathogenesis of atherosclerotic vascular disease. Several pathways promote LDL oxidation in vitro but the physiologically relevant mechanisms have proven difficult to identify. Detection of stable compounds that result from specific reaction pathways has provided the first insights into the mechanism of oxidative damage in the human artery wall. Mass spectrometric analysis of protein oxidation products isolated from atherosclerotic tissue implicate tyrosyl radical, reactive nitrogen intermediates and hypochlorous acid in LDL oxidation and lesion formation in vivo. Hypochlorous acid is only generated by the phagocytic enzyme myeloperoxidase, which can also generate tyrosyl radical and reactive nitrogen intermediates. Chiral phase high-pressure liquid chromatography analysis of lipid oxidation products suggests that cellular lipoxygenases may also play a role at certain stages. In contrast, LDL isolated from atherosclerotic tissue is not enriched in protein oxidation products characteristic of free metal ions, which are the most widely studied in vitro model of LDL oxidation. These observations provide the first direct chemical evidence for reaction pathways that promote LDL oxidation in human atherosclerosis.